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©  Polymer  dispersions  in  polyols  containing  unsaturation. 

This  invention  is  directed  to  stable  dispersions  of 
copolymers  in  polyols  containing  added  unsaturation.  The 
polymer  dispersions  are  prepared  by  reacting  a  polyol  con- 
taining  added  ethylenic  unsaturation  and  an  ethylenically 
unsaturated  monomer  or  mixtures  thereof  in  the  presence  of 
a  free  radical  catalyst  characterized  in  that  the  dispersion  is 
prepared  by  the  Williamson  synthesis  or  a  phase  transfer 
catalyst  modification  thereof  employing  in  situ  polymeriza- 
tion  of  the  ethylenically  unsaturated  monomer  or  mixtures 
thereof  in  the  polymer  containing  added  ethylenic  unsatura- 
tion.  The  unsaturated  polyals  prepared  by  these  methods 
may  be  used  alone  or  they  may  be  blended  with  polyols  not 
containing  added  unsaturation.  The  dispersions  are  rela- 
tively  low  viscosity  liquids  which  are  useful  in  the  prepara- 
tion  of  polyurethanes  such  as,  for  example  foams  and  elas- 
tomers. 



T h i s   i n v e n t i o n   is   d i r e c t e d  t o   a  p o l y m e r   d i s -  

p e r s i o n   p r e p a r e d   by  r e a c t i n g   a  p o l y o l   c o n t a i n i n g   a d d e d  

e t h y l e n i c   u n s a t u r a t i o n   and  an  e t h y l e n i c a l l y   u n s a t u r a t e d  

monomer   or  m i x t u r e   t h e r e o f   in  t h e   p r e s e n c e   of  a  f r e e  

r a d i c a l   c a t a l y s t   c h a r a c t e r i z e d   in   t h a t   the   d i s p e r s i o n  

i s   p r e p a r e d   by  t h e   W i l l i a m s o n   s y n t h e s i s   or  a  p h a s e   t r a n s -  

f e r   c a t a l y s t   m o d i f i c a t i o n   t h e r e o f  e m p l o y i n g   in  s i t u   p o l y -  

m e r i z a t i o n   of  t h e   e t h y l e n i c a l l y   u n s a t u r a t e d   monomer   o r  

m i x t u r e   of   m o n o m e r s   in   t h e   p o l y o l   c o n t a i n i n g   a d d e d   e t h y -  

l e n i c   u n s a t u r a t i o n .  

The  s t a b l e   d i s p e r s i o n s   of  t h e   p r e s e n t   i n v e n -  

t i o n   w h e r e i n   t h e   v i n y l   p o l y m e r i z a t i o n   has   b e e n  c o n d u c t e d  

in   s i t u   in   an  u n s a t u r a t e d   p o l y o l   or   p o l y o l   b l e n d   p r e p a r e d  

by  t h e   a b o v e   m e n t i o n e d   m e t h o d s   h a v e   l o w e r   v i s c o s i t i e s  

as  c o m p a r e d   to   t h o s e   u n s a t u r a t e d   p o l y o l s   p r e p a r e d   f r o m  

u n s a t u r a t e d   c o m p o u n d s   h a v i n g   a  h y d r o x y l ,   a  c a r b o x y l   o r  

an  e p o x y   g r o u p .  

W h i l e   d i s p e r s i o n s   of   r e l a t i v e l y   low  v i s c o s i t y  

a r e   known  in  t h e   a r t ,   t h e   d i s p e r s i o n s   of  t h e   p r e s e n t  

i n v e n t i o n   a r e   e v e n   l o w e r   in  v i s c o s i t y   f o r   t he   same  a m o u n t  

of   p o l y m e r   and  e t h y l e n i c   u n s a t u r a t i o n   in   t h e   p o l y o l .   T h e  



l o w e r   v i s c o s i t y   a l l o w s   f o r   g r e a t e r   e a s e   o f   h a n d l i n g   i n  

c o m m e r c i a l   u r e t h a n e   a p p l i c a t i o n s   and  f o r   t h e   i n c o r p o r a -  
t i o n   o f   h i g h e r   l e v e l s   o f   d i s p e r s e d   p o l y m e r   s o l i d s .  

The  t e r m   " a d d e d   u n s a t u r a t i o n "   i s   e m p l o y e d   s i n c e  

in  some  i n s t a n c e s   as  d i s c l o s e d   in   P o l y u r e t h a n e s : C h e m i s t r y  

and  T e c h n o l o g y   I .   C h e m i s t r y ,   S a u n d e r s   and  F r i s c h ,   I n t e r -  

s c i e n c e ,   1 9 6 2 ,   p.  3 5 - 3 6   some  u n s a t u r a t i o n   i s   i n h e r e n t   i n  

t h e   p r e p a r a t i o n   o f   p o l y e t h e r   p o l y o l s   when  p r o p y l e n e   o x i d e  

i s   e m p l o y e d   w i t h   a  b a s i c   c a t a l y s t .   T h e r e f o r e ,   t h e  p r e s e n t  

i n v e n t i o n   i s   d i r e c t e d   to   q u a n t i t i e s   o f   u n s a t u r a t i o n   a d d e d  

by  t h e   m e t h o d s   d i s c l o s e d .  

The  u n s a t u r a t e d   p o l y o l s   e m p l o y e d   in   t h e   p r e s e n t  

i n v e n t i o n   a r e   p r e p a r e d   p r e f e r a b l y   by  t h e   W i l l i a m s o n   m e t h o d  

w h e r e i n   a  c o n v e n t i o n a l   p o l y o l   i s   r e a c t e d   w i t h   an  a l k a l i   o r  

a l k a l i n e   e a r t h   m e t a l  h y d r o x i d e   to   f o r m   t h e   m e t a l   a l c o h o l a t e  

of   t h e   p o l y o l   and   t h e   r e s u l t a n t   m e t a l   a l c o h o l a t e   i s   t h e n  

r e a c t e d   w i t h   an  a l l y l   h a l i d e   o r   a  v i n y l b e n z y l   h a l i d e .  

The  p r o p o r t i o n   of   a l l y l   h a l i d e   or   v i n y l b e n z y l -  

h a l i d e   e m p l o y e d   i s   s u c h   t h a t   on  t h e   a v e r a g e   a t   l e a s t   o n e  

h y d r o x y l   g r o u p   p e r   m o l e c u l e   o f   p o l y o l   i s   n o t   c a p p e d   w i t h  

t h e   a l l y l   o r   v i n y l b e n z y l   g r o u p .   P r e f e r a b l y   a t   l e a s t   t w o  

h y d r o x y l   g r o u p s   p e r   m o l e c u l e   a r e   n o t   c a p p e d .  

The  r e a c t i o n   b e t w e e n   t h e   p o l y o l   and  t h e   a l k a l i  

o r   a l k a l i n e   e a r t h   m e t a l   h y d r o x i d e   i s   u s u a l l y   c o n d u c t e d  

a t   a  t e m p e r a t u r e   o f   f r o m   80°C  to   1 4 0 ° C ,   p r e f e r a b l y   f r o m  

100°C   to   120°C  f o r   a  t i m e   s u f f i c i e n t   to   e s s e n t i a l l y   c o m -  

p l e t e   t h e   r e a c t i o n .  

The  r e a c t i o n   b e t w e e n   t h e   r e s u l t i n g   m e t a l   a l c o -  

h o l a t e ' a n d   t h e   a l l y l   h a l i d e   o r   v i n y l b e n z y l   h a l i d e   i s  

c o n d u c t e d   a t   a  t e m p e r a t u r e   of   f r o m   80°C  t o   1 4 0 ° C ,   p r e -  

f e r a b l y   f r o m   100°C   to   120°C   f o r   a  t i m e   s u f f i c i e n t   t o  



e s s e n t i a l l y   c o m p l e t e   t h e   r e a c t i o n .   S i n c e   t h e   r e a c t i o n  

r e s u l t s   in   t h e   f o r m a t i o n   of   a  m e t a l   h a l i d e   s a l t   b y p r o -  

d u c t ,   s u c h   s a l t   can   be  r e m o v e d   by  s u c h   m e t h o d s   a s ,   f o r  

e x a m p l e ,   f i l t r a t i o n   or   c e n t r i f u g a t i o n .   In  some  i n s t a n c e s  

i t   may  be  p r e f e r r e d   to  add  some  q u a n t i t i e s   of  w a t e r ,   e . g .  
f rom  1  to  10  p a r t s   p e r   p a r t   by  w e i g h t   of  m e t a l   h a l i d e  

s a l t   a n d   t h e n   a f t e r   r e m o v i n g   t h e   w a t e r   by  f l a s h i n g   o r  

o t h e r   m e a n s ,   r e m o v i n g   t h e   s a l t   as  i n d i c a t e d   a b o v e .  

S u i t a b l e   a l k a l i   and  a l k a l i n e   e a r t h   m e t a l  

h y d r o x i d e s   i n c l u d e ,   f o r   e x a m p l e ,   s o d i u m   h y d r o x i d e ,   p o t a s -  
s i u m   h y d r o x i d e ,   l i t h i u m   h y d r o x i d e ,   b a r i u m   h y d r o x i d e ,  

c a l c i u m   h y d r o x i d e   and  m i x t u r e s   t h e r e o f .  

S u i t a b l e   a l l y l   h a l i d e s   i n c l u d e ,   f o r   e x a m p l e ,  

a l l y l   c h l o r i d e ,   a l l y l   b r o m i d e ,   a l l y l   i o d i d e ,   a l l y l  

f l u o r i d e   and  m i x t u r e s   t h e r e o f .  

S u i t a b l e   v i n y l b e n z y l   h a l i d e s   i n c l u d e ,   f o r   e x a m -  

p l e ,   v i n y l b e n z y l   c h l o r i d e ,   v i n y l b e n z y l   b r o m i d e ,   v i n y l -  

b e n z y l   i o d i d e ,   v i n y l b e n z y l   f l u o r i d e   a n d  m i x t u r e s   t h e r e o f .  

The  u n s a t u r a t e d   p o l y o l s   of  t h e   p r e s e n t   i n v e n t i o n  

a r e   a l s o   p r e p a r e d   by  a  p h a s e   t r a n s f e r   c a t a l y s i s   m o d i f i -  

c a t i o n   of  t h e   t r a d i t i o n a l   W i l l i a m s o n   e t h e r  s y n t h e s i s  

w h i c h   e m p l o y s   an  a d d i t i o n a l  c a t a l y s t   s u c h   as  t e t r a - a l k y l  

ammonium  or   p h o s p h o n i u m   h a l i d e s ,   s u l f a t e s   or   b i s u l f a t e s . .  

In  a  p r e f e r r e d   e m b o d i m e n t   o f   t h e   p h a s e   t r a n s f e r  

c a t a l y s t   m o d i f i c a t i o n ,   a  p o l y o l   c o n t a i n i n g   a d d e d   e t h y -  

l e n i c   u n s a t u r a t i o n   i s   p r e p a r e d   by  r e a c t i n g   a  p o l y o l   h a v i n g  

a t   l e a s t   one  p r i m a r y   or   s e c o n d a r y   a l c o h o l i c   h y d r o x y l   g r o u p ,  

a l l y l   h a l i d e   or   v i n y l b e n z y l  h a l i d e   and  an  a q u e o u s   s o l u -  

t i o n   of   an  a l k a l i   m e t a l   h y d r o x i d e ,   t h e   r e a c t i o n   b e i n g  

c o n d u c t e d   in   t h e   p r e s e n c e   o f  a   c a t a l y t i c   a m o u n t   of   a  

q u a t e r n a r y   ammonium  or   p h o s p h o n i u m   s a l t   h a v i n g   a  t o t a l  



c a r b o n   c o n t e n t   o f   f r o m   10  t o   40  c a r b o n   a t o m s .   The  a q u e o u s  
s o l u t i o n   o f   an  a l k a l i   m e t a l   h y d r o x i d e   v a r i e s   in   c o n c e n t r a -  

t i o n   f r o m   40  w e i g h t   p e r c e n t  t o   a  s a t u r a t e d   s o l u t i o n   o f  - t h e  

a l k a l i   m e t a l   h y d r o x i d e .   A  s a t u r a t e d   s o l u t i o n   i s  p r e f e r r e d .  

The  p r e f e r r e d   c a t a l y s t s   a r e   t e t r a - n - b u t y l   ammonium  s a l t s .  

The  p r e f e r r e d   h a l i d e   c o m p o u n d s   a r e   a l l y l   c h l o r i d e   o r  

v i n y l b e n z y l   c h l o r i d e .  

The  u n s a t u r a t e d   p o l y o l s   p r e p a r e d   by  t h e s e   m e t h o d s  

may  be   u s e d   a l o n e   o r   t h e y   may  be  b l e n d e d   w i t h   p o l y o l s   n o t  

c o n t a i n i n g   a d d e d   e t h y l e n i c   u n s a t u r a t i o n .   I f   a  b l e n d   o f  

p o l y o l s  i s   e m p l o y e d ,   t h e   l e v e l   o f   a d d e d   u n s a t u r a t i o n   c a n  
be  e a s i l y   a d j u s t e d   to   a  d e s i r e d   l e v e l .  

S u i t a b l e   p o l y o l s   w h i c h   may  be  e m p l o y e d   in   t h e  

p r e s e n t   i n v e n t i o n   i n c l u d e ,   f o r   e x a m p l e ,   p o l y a l k y l e n e   p o l y -  
e t h e r   p o l y o l s ,   p o l y h y d r o x y l - c o n t a i r i i n g   p h o s p h o r u s   c o m -  

p o u n d s ,   and  a l k y l e n e  o x i d e   a d d u c t s   o f   p o l y h y d r i c   p o l y t h i o -  

e t h e r s ,   p o l y a c e t a l s ,   a l i p h a t i c   p o l y o l s ,   and  t h i o l s ,   a m m o n i a ,  

and   a m i n e s   i n c l u d i n g  a r o m a t i c ,   a l i p h a t i c   and  h e t e r o c y c l i c  

a m i n e s ,   as  w e l l   as  m i x t u r e s   t h e r e o f   w e l l   known  i n  t h e   a r t .  

A l k y l e n e   o x i d e   a d d u c t s   o f   c o m p o u n d s  w h i c h   c o n t a i n  t w o  

o r   m o r e  d i f f e r e n t   g r o u p s   w i t h i n   t h e  a b o v e - d e f i n e d   c l a s s e s  

may  a l s o   be   u s e d   s u c h   a s ,   f o r   e x a m p l e ,   a m i n o   a l c o h o l s  

w h i c h   c o n t a i n   an  a m i n o   g r o u p   and  a  h y d r o x y l   g r o u p .  

Any  s u i t a b l e   p o l y a l k y l e n e   p o l y e t h e r   p o l y o l   m a y  

be  u s e d   s u c h   a s ,   f o r   e x a m p l e ,   t h e   p o l y m e r i z a t i o n   p r o d u c t  

o f   a n - a l k y l e n e   o x i d e   o r   o f   an  a l k y l e n e   o x i d e   w i t h   a  p o l y -  

h y d r i c   a l c o h o l   h a v i n g   f r o m   2  t o   6  h y d r o x y l   g r o u p s .  

P o l y e t h e r s   w h i c h   a r e   p r e f e r r e d   i n c l u d e   t h e   a l k y -  

l e n e   o x i d e   a d d i t i o n   p r o d u c t s   o f   t r i m e t h y l o l p r o p a n e ,   g l y -  

c e r i n e ,   p e n t a e r y t h r i t o l ,   s u c r o s e ,   s o r b i t o l ,   p r o p y l e n e  

g l y c o l ,   and   2 , 2 - ( 4 , 4 ' - h y d r o x y p h e n y l )   p r o p a n e   and  b l e n d s  

t h e r e o f   h a v i n g   h y d r o x y l   e q u i v a l e n t   w e i g h t s   o f   f r o m   2 5 0  

to  5 0 0 0 .  

S u i t a b l e   p o l y h y d r i c   p o l y t h i o e t h e r s   w h i c h   m a y  

be  c o n d e n s e d   w i t h   a l k y l e n e   o x i d e s   i n c l u d e   t h e   c o n d e n s a -  

t i o n   p r o d u c t   o f   t h i o d i g l y c o l   o r   t h e   r e a c t i o n   p r o d u c t   o f  



a  d i h y d r i c   a l c o h o l   s u c h   as  d i s c l o s a t  a b o r e   f o r  t h e   a n  
p a r a t i o n   of   t h e   h y d r o x y l - c o n t a i n i n g   p o l y e t h e r s   w i t h  a  
o t h e r   s u i t a b l e   t h i o e t h e r   g l y c o l .  

P o l y h y d r o x y l - c o n t a i n i n g   p h o s p h o r u s   c o m p o u n d s  
w h i c h   may  be  u s e d   i n c l u d e   t h o s e   c o m p o u n d s   d i s c l o s e d   i n  

U.S.   P a t e n t   3 , 6 3 9 , 5 4 2 .   P r e f e r r e d   p o l y h y d r o x y l - c o n t a i n i n g  

p h o s p h o r u s   c o m p o u n d s   a r e   p r e p a r e d   f rom  a l k y l e n e   o x i d e s  

and  a c i d s   of   p h o s p h o r u s   h a v i n g   a  p h o s p h o r u s  p e n t e x i d e  
e q u i v a l e n c y   of   f rom  72  p e r c e n t   to   95  p e r c e n t .  

S u i t a b l e   p o l y a c e t a l s   w h i c h   may  be  c o n d e n s e d .  
w i t h   a l k y l e n e   o x i d e s   i n c l u d e   t h e   r e a c t i o n   p r o d u c t   o f  

f o r m a l d e h y d e   or  o t h e r   s u i t a b l e   a l d e h y d e   w i t h   a  d i h y d r i g  
a l c o h o l   or  an  a l k y l e n e   o x i d e   s u c h   a s  t h o s e   d i s c l o s e d  
a b a v e .  

S u i t a b l e   a l i p h a t i c   t h i o l s   w h i c h   may  be  c o n -  
d e n s e d   w i t h   a l k y l e n e   o x i d e s   i n c l u d e   a l k a n e   t h i o l s   C o n -  

t a i n i n g   a t   l e a s t   two  -SH  g r o u p s   s u c h   as  1 , 2 - e t h a n e  

d i t h i o l , 1 , 2 - p r o p a n e   d i t h i o l ,   a n d  1 , 6 - h e x a n e   d i t h i o l ;  

a l k e n e   t h i o l s   s u c h   as  2 - b u t e n e - 1 , 4 - d i t h i o l ;   and  a l k y n e  
t h i o l s   s u c h   as  3 - h e x y n e - 1 , 6 - d i t h i o l .  

S u i t a b l e   a m i n e s   w h i c h   may  be  c o n d e r s e d   w i t h  

a l k y l e n e   o x i d e s   i n c l u d e   a r o m a t i c   a m i n e s   s u c h   as  a n i l i n e ,  

o - c h l o r c a n i l i n e ,   p - a m i n o   a n i l i n e ,   1 , 5 - d i a m i n g   n a p h t h a l e n e ,  

m e t h y l e n e   d i a n i l i n e ,   t h e   c o n d e n s a t i o n   p r o d u c t s   of  a n i l i n e  

and  f o r m a l d e h y d e ,   and  2 , 4 - d i a m i n o   t o l u e n e ;   a l i p h a t i c  
a m i n e s   s u c h   as  m e t h y l a m i n e ,   t r i i s o p r o p a n o l a m i n e ,   i s o p r o -  

p a n o l a m i n e ,   d i i s o p r o p a n o l a m i n e ,   e r h y l l e n e d i a m i n e ,   1 , 3 -  

- p r o p y l e n e d i a m i n e ,   1 , 4 - b u t y l e n e d i a m i n e ,   and  1 , 3 - b u t y l e n e -  

d i a m i n e ,   and  m i x t u r e s   t h e r e o f .  

As  m e n t i o n e d   a b o v e ,   t h e   p r e s e n t   p o l y m e r s   o f  

t h e   i n v e n t i o n   a r e   p r e p a r e d   b y  t h e   in  s i t u   p o l y m e n i z a t i o n  



of   t h e   a b o v e - d e s c r i b e d   u n s a t u r a t e d   p o l y o l s   w i t h   a n . e t h y -  

l e n i c a l l y   u n s a t u r a t e d   m o n o m e r   o r   a  m i x t u r e   o f   e t h y l e n i c a l l y  
u n s a t u r a t e d   m o n o m e r s .  

Any  of   t h e   p o l y m e r i z a b l e   m o n o m e r s   known  in  t h e  

a r t   can   be  u s e d .   P r e f e r r e d   m o n o m e r s   a r e   s t y r e n e   and  a c r y -  
l o n i t r i l e .  

The  p r o p o r t i o n   of   e t h y l e n i c a l l y   u n s a t u r a t e d  

m o n o m e r   e m p l o y e d   i n   t h e   p o l y m e r i z a t i o n   r e a c t i o n   i s   g e n e r a l l y  
f r o m   1  p e r c e n t   to   50  p e r c e n t ,   p r e f e r a b l y   f r o m   3  p e r c e n t   t o  

35  p e r c e n t ,   b a s e d   on  t h e   w e i g h t   o f   t h e   u n s a t u r a t e d   p o l y o l  

o r   p o l y o l   b l e n d .   P r e f e r a b l y   t h e   p o l y m e r i z a t i o n   o c c u r s   b y  

s i m u l t a n e o u s l y   a d d i n g   a t   a  s t e a d y   o r   c o n s t a n t   r a t e   t h e  

m o n o m e r   and   a  f r e e   r a d i c a l   c a t a l y s t   to   t h e   u n s a t u r a t e d  

p o l y o l   a t   a  t e m p e r a t u r e   u s u a l l y   f r o m   a b o u t   80°  to   a b o u t  

1 7 0 ° C ,   p r e f e r a b l y   f r o m   a b o u t   100°   t o   1 3 5 ° C .   O p t i o n a l l y ,  

t h e   c a t a l y s t   may  be  d i s p e r s e d   o r   d i s s o l v e d   in   a  p o r t i o n  

of   t h e   p o l y o l   and  t h e r e a f t e r   be  a d d e d   a l o n g   w i t h   t h e  

m o n o m e r   to   t h e   r e m a i n i n g   p o r t i o n   o f   t h e   u n s a t u r a t e d   p o l y o l  

o r   p o l y o l   b l e n d .   O p t i o n a l l y   t h e   c a t a l y s t   may  be  d i s s o l v e d  

o r   d i s p e r s e d   in   some  s o l v e n t   w h i c h   d o e s   n o t   d e t r i m e n t a l l y  

a f f e c t   t h e   c o u r s e   o r   r a t e   o f   p o l y m e r i z a t i o n   and   d o e s   n o t  

d e t r i m e n t a l l y   a f f e c t   t h e   u s e f u l   c h a r a c t e r   of   t h e   p r o d u c t '  

and   t h e r e a f t e r   be  a d d e d   a l o n g   w i t h   m o n o m e r   to   t h e   u n s a t u -  

r a t e d   p o l y o l   or   p o l y o l   b l e n d .   When  an  o r g a n i c   s o l v e n t   i s  

u s e d ,   i t   i s   p r e f e r a b l y   r e m o v e d   by  c o n v e n t i o n a l   m e a n s .  

The  c o n c e n t r a t i o n   o f   t h e   f r e e   r a d i c a l   c a t a l y s t  

can   v a r y   f rom  0 . 0 5   p e r c e n t   to   10  p e r c e n t ,   p r e f e r a b l y   f r o m  

0 . 1   p e r c e n t   to   5  p e r c e n t   by  w e i g h t   b a s e d   on  t h e   w e i g h t   o f  

t h e . m o n o m e r .   S u i t a b l e   c a t a l y s t s   a r e   w e l l   k n o w n  i n   t h e  

a r t .   A z o b i s ( i s o b u t y r o n i t r i l e )   i s   t h e   p r e f e r r e d   c a t a l y s t .  

The  p o l y m e r   d i s p e r s i o n s  o f   t h e   p r e s e n t   i n v e n -  

t i o n   a r e   e m p l o y e d   in   t h e   p r e p a r a t i o n   of   p o l y u r e t h a n e  



c o m p o s i t i o n s ,   p a r t i c u l a r l y   p o l y u r e t h e n e   foamy  and  e l a s t e  

m e r s ,   The  p o l y u r e t h a n e   p r o d u c t s   a r e   g e n e r a l l y   p r e r a r e d  

by  t h e  r e a c t i o n   of   t h e   c o p o l y m e r   d i s p e r s i o n s   w i t h   a n  
o r g a n i c   p o l y i s o c y a n a t e ,   o p t i o n a l l y   i n  t h e   p r e s e n c e   c f  

a d d i t i o n a l   p o l y h y d r o x y l - c o n t a i n i n g   c o m p o n e n t s ,   c h a i n -  

e x t e n d i n g   a g e n t s ,   c a t a l y s t s ,   s u r f a c e - a c t i v e   a g e n t s ,  

s t a b i l i s e r s ,  b l o w i n g   a g e n t s ,   f i l l e r s  a n d  p i g m e n t s  

S a i t a b l e   p r o c e s s e s   f o r   t h e   p r e p a r a t i o n   of  e l a p t o m e r i l  

and  c e l l u l a r   p o l y u r e t h a n e   p l a s t i c s   a r e   w e l l   kncwn  in  t h e  

a r t .  

The  p o l y m e r   d i s p e r s i o n s   a r e   p r e f e r a b l y   e m p l o y e d  

a l o n g   w i t h  a n o t h e r   p o l y h y d r o x y l - c o n t a i n i n g   c o m p o n e n t  

c o m m o n l y   e m p l o y e d   in  t h e   a r t .   A n y  o f   t h e   p c l y h y d r o x y l -  

- c o n t a i n i n g   c o m p o n e n t s   w h i c h   a r e   d e s c r i b e d   a b o v e   f o r  

use  in  t h e   p r e p a r a t i o n  o f   t h e   p o l y m e r   d i s p e r s i o n s   of  t h e  

p r o d e n t  i n s e r t i o n   may  be  e m p l o y e d   a l o n g   w i t h   t h e   u n s a t u -  

r a t e d   p o l y l o s   in   t he   p r e p a r a t i o n   of  t he   p o l y u r e t h a n e  

c o m p o s i t i o n s  o f   t he   p r e s e n t   i n v e n t i o n .  

I n  t h e   f o l l o w i n g   e x a m p l e s   and  c o m p a r a t i v e   r u n s ,  
t h e  a m o u n t   o f  u n s a t u r a t i o n   was  d e t e r m i n e d   by  p r c t o n   NMR 

a n a l y s i s .   The  u n s a t u r a t i o n   was  c a l c u l a t e d   as  w e i c h t   p e r -  

g e n t   a l l y l   a l c o h o l .   T h i s   f i g u r e   was  t h e n   c o n v e r t e d   t o  

mo le s   of   c a r b o n - c a r b o n   d o u b l e   b e n d s   ( m o l e u l a r   w e i g h t   24 )  

p e r   mole   of   p o l y o l .  

TXAMPLES 1  THROUGH  9 

To  a  r e a c t i o n   v e s s e l   f i t t e d   w i t h   s t i r r e r ,   h e a t i n g  

m a n t l e   and  t e m p e r a t u r e   c o n t r o l ,   c o n d e n s e r ,   t h e r m o m e t e r ,  

n i t r o g e n  g a s   i n l e t ,   and  d r o p p i n g   f u n n e l   was  a d d e d   3334  g  

( 0 . 6 8   m o l e s )   of   a  p o l y o l ,   d e s i g n a t e d   as  P o l y o l   A,  w h i c h  

was  an  a d o u c t  o f   g l y c e r i n e   and  p r o p y l e n e   o x i d e   and  s u b s e -  

q u e n t l y   end  c a p p e d   w i t h   15  p e r c e n t   e t h y l e n e   o x i d e   by  w e i g h t  

h a v i n g  a n   a v e r a g e   OH  e q u i v a l e n t   w e i g h t   of   1640  and  2 7 . 1   g  



of   s o d i u m   h y d r o x i d e .   The  m i x t u r e   was  h e a t e d   to   110  t o  

120°C  and   a f t e r   a b o u t   30  m i n u t e s   52  g  ( 0 . 6 8   m o l e s )   p f  

a l l y l   c h l o r i d e   was  a d d e d .   A f t e r   r e a c t i n g   a t   100°C  f o r  

12  h o u r s ,   t h e   p r o d u c t   was  c o o l e d   to   60°C  and  300  g  
d e i o n i z e d   w a t e r   and  50  g  m a g n e s i u m   s i l i c a t e   w e r e   a d d e d .  

The  w a t e r   was  s t r i p p e d   a t   1200C  and  2  to   3-mm  m e r c u r y  
f o r   2  h o u r s   to   p r e c i p i t a t e   t h e   s a l t s .   The  p r o d u c t   w a s  

t h e n   f i l t e r e d .   The  p o l y o l   w i t h   t h e   a d d e d   u n s a t u r a t i o n  

was  d e s i g n a t e d   as  P o l y o l   B .  

P o l y o l   B  has   1 .4   m o l e s   o f   u n s a t u r a t i o n   p e r   m o l e  

of   p o l y o l .   P o l y o l   A  had   0 .4   mole   o f   u n s a t u r a t i o n   p e r  
mole   o f   p o l y o l .   P o l y o l   B  t h e r e f o r e   c o n t a i n e d   1  mo le   o f  

a d d e d   u n s a t u r a t i o n   p e r   mo le   of   p o l y o l .  

The  a b o v e   p r e p a r e d   u n s a t u r a t e d   P o l y o l   B  w a s  

u s e d   to   p r e p a r e   p o l y m e r   d i s p e r s i o n s   a c c o r d i n g   to   t h e  

f o l l o w i n g   g e n e r a l   p r o c e d u r e .   The  u n s a t u r a t e d   P o l y o l   B 

was  b l e n d e d   w i t h   P o l y o l   A  to   g i v e   a  p r e d e t e r m i n e d   l e v e l  

of   u n s a t u r a t i o n .   The  p o l y o l   b l e n d   was  t h e n   h e a t e d   t o  

120°C   w h i l e   n i t r o g e n   gas   was  b u b b l i n g   t h r o u g h   t h e   b l e n d .  

T h i s   was  d o n e   in   a  1 - l i t e r   r o u n d   b o t t o m   f l a s k   e q u i p p e d  

w i t h   a  m e c h a n i c a l   s t i r r e r ,   c o n d e n s e r ,   t h e r m o m e t e r ,   h e a t i n g  

m a n t l e   w i t h   t e m p e r a t u r e   c o n t r o l l e r ,   a d d i t i o n   f u n n e l   a n d  

n i t r o g e n   gas  i n l e t .   W h i l e   t h e   p o l y o l   was  h e a t i n g ,   s t y r e n e  

and   a c r y l o n i t r i l e   (VCN)  w e r e   b l e n d e d   in   a  s e p a r a t e   c o n -  

t a i n e r .   The  m o n o m e r   b l e n d  w a s   p r e p a r e d   as  a  50  p e r c e n t  

s o l u t i o n   by  w e i g h t   in   a  p o l y o l   b l e n d   of   t h e   same  c o m p o s i -  

t i o n   as  t h a t   b e i n g   h e a t e d .   The  m o n o m e r / p o l y o l   b l e n d   w a s  

t h e n   r e f r i g e r a t e d   to   p r e v e n t   p o l y m e r i z a t i o n .   When  t h e  

p o l y o l   in   t h e   r e a c t i o n   v e s s e l   r e a c h e d   1 2 0 ° C ,   t h e   n i t r o -  

gen  gas   b u b b l i n g   was  s w i t c h e d   t o   a  s t a t i c   n i t r o g e n   gas   p a d .  

A z o b i s ( i s o b u t y r o n i t r i l e )   was  t h e n   w e i g h e d   i n t o   t h e   c o l d  

m o n o m e r / p o l y o l   b l e n d .   The  c a t a l y s t   l e v e l   was  0 . 7   w e i g h t  

p e r c e n t   b a s e d   on  t h e   m o n o m e r s .   The  m o n o m e r / p o l y o l / c a t a l y s t  

b l e n d   was  t h e n   a d d e d   a t   a  s t e a d y   r a t e   to   t h e   s t i r r e d   h o t  



p o l y o l   b l e n d .   The  a d d i t i o n   t i m e s   r a n g e d   f rom  30  to   5 '  

m i n u t e s   b u t   w e r e   t y p i c a l l y   40  m i n u t e s .   The  t u t r h   nuni t  

of   monomer   a d d e d   was  25  w e i g h t   p e r c e n t   b a s e d   upon  t h e  

w e i g h t   of   t h e   p o l y o l .   The  r e a c t i o n   was  m a i n t a i n e d   a t  

120°C  d u r i n g   t h e   a d d i t i o n   and  f o r   a b o u t   one  h o u r   a f t e r  

t h e   c o m p l e t i o n   of   t h e   a d d i t i o n .   The  p r o d u c t   was  t h e n   c o o l e d  

to   a m b i e n t   t e m p e r a t u r e .   V i s c o s i t i e s   w e r e   r e c o r d e d   u s i n g  

a  B r o o k f i e l d   V i s c o m e t e r ;  M o d e l   LVF,  w i t h   a  #4  s p i n d l e  a t  

20  rpm  and   a t   a m b i e n t   t e m p e r a t u r e   (23  to   2 6 ° C ) .  

COMPARATIVE  RUNS  A  THROUGH  I  

I n t o   a  r e a c t i o n   v e s s e l   e q u i p p e d   w i t h   a  s t i r r e r ,  

h e a t i n g   m a n t l e   and  t e m p e r a t u r e   c o n t r o l l e r ,  c o n d e n s e r ,  
t h e r m o m e t e r   and  n i t r o g e n   gas   i n l e t   was  a d d e d   3800  g  ( 0 . 7 7  
m o l e s )   o f   P o l y o l   A,  88  g  ( 0 . 7 7   m o l e s )  o f   a l l y l   g l y c i d y l  

e t h e r   and  3 .8   g  o f   s o d i u m   h y d r o x i d e .   A f t e r   h e a t i n g   a t  

100°C  f o r   12  h o u r s ,   25  g  o f   m a g n e s i u m   s i l i c a t e   w e r e  

a d d e d .   The  p r o d u c t   was  s t r i p p e d   a t   110°C  and  1  to   3 

mm  m e r c u r y   f o r   a b o u t  3   h o u r s .   The  p r o d u c t   w a s  t h e n   f i l -  

t e r e d .   A  p o l y o l ,   d e s i g n a t e d   as  P o l y o l   C,  w h i c h   c o n t a i n e d  

1 . 4   m o l e s   of   u n s a t u r a t i o n   p e r   m o l e  o f   p o l y o l   was  r e c o v e r e d .  

P o l y o l   C  t h e r e f o r e   c o n t a i n e d   1  mole   o f   a d d e d  u n s a t u r a t i o n .  

The  u n s a t u r a t e d   P o l y o l   C  was  u s e d  t o   p r e p a r e   p o l y m e r   d i s -  

p e r s i o n s   a c c o r d i n g   t o   t h e   g e n e r a l   p r o c e d u r e   in   E x a m p l e s  

1  t h r o u g h   9.  The  r e s u l t s   of   t h e   c o m p a r i s o n   a r e  s h o w n   i n  

T a b l e   I .  





The  a b o v e   d a t a   c l e a r l y   d e m o n s t r a t e s   t h a t  t h e  

p o l y m e r   d i s p e r s i o n s   of   t h e   p r e s e n t   i n v e n t i o n   a r e   g e n e r a l l  
l o w e r   in   v i s c o s i t y   t h a n   t h e s e   of   t h e   p r i o r   a r t .  

EXAMPLE  10  

780  g  of   a  p o l y o l   p r e p a r e d   by  r e a c t i n g   P o l y o l   A 

w i t h   a l l y l   c h l o r i d e   in   t h e   m a n n e r   o f  t h e   p r e s e n t   i n v e n -  

t i o n   as  d e s c r i b e d   in   E x a m p l e s   1  t h r o u g h   9  c o n t a i n i n g   0 . 8  

mole   o f   a d d e d   u n s a t u r a t i o n   p e r - m o l e   of   p o l y o l   and  20  g  
P o l y o l   A  w e r e   w e i g h e d   i n t o   a  f l a s k . e q u i p p e d   w i t h   a  s t i r r e r ,  

h e a t i n g   m a n t l e   and  t e m p e r a t u r e   c o n t r o l ,   n i t r o g e n - g a s   i n l e t ,  

t h e r m o m e t e r ,   c o n d e n s e r   and  a d d i t i o n   f u n n e l .   The  p o l y o l  

b l e n d   was  h e a t e d   to   120°C  w h i l e   b e i n g   s p a r g e d   w i t h   a  s t r e a m  

of   n i t r o g e n   g a s .   200  g  o f   s t y r e n e   m e n o m e r  c o n t a i n i n g   0 . 7  

w e i g h t   p e r c e n t . a z o b i s ( i s o b u t y r o n i t r i l e )   c a t a l y s t - w e r e  

a d d e d   o v e r   t h e   c o u r s e   of   a b o u t   an  h o u r .   The  p r o d u c t   w a s  

d i g e s t e d   a t   120°C  f o r " 4 0   m i n u t e s   a f t e r   c o m p l e t i o n   of  t h e  

a d d i t i o n   o f   s t y r e n e   m o n o m e r .   The  p r o d u c t   was  c o o l e d   t o  

90°C  and   was  s t r i p p e d   of  u n r e a c t e d  s t y r e n e  a t   1  m m  m e r c u r y  
f o r   50  m i n u t e s .   The  p r o d u c t   was  a  t a n   d i s p e r s i o n   c o n t a i n i n g  

1 0 . 4   w e i g h t   p e r c e n t   p o l y m e r   s o l i d s  a n a   h a v i n g   a  B r o o k f i e l d  

v i s c o s i t y   of  1200  c e n t i p o i s e   a t   a m b i e n t   t e m p e r a t u r e .   T h e  

d i s p e r s i o n   d i d   s e t t l e   o u t   a f t e r   3  w e e k s   s t o r a g e   a t   2 5 ° C  

b u t   c o u l d   be  r e d i s p e r s e d   by  a g i t a t i o n .  

EXAMPLE  1 1  

A  p o l y o l  c o n t a i n i n g   a d d e d   u n s a t u r a t i o n   by  t h e  

p r o c e d u r e   o f   E x a m p l e s   1  t h r o u g h   9  be  h e a t i n g   a  m i x t u r e  

of   3232  g  ( 0 . 6 6   mo le )   o f   P o l y o l   A  and  2 6 . 4   g  ( 0 . 6 6   m o l e )  

s o d i u m   h y d r o x i d e .   A f t e r   p u r g i n g   w i t h   n i t r o g e n ,   101  g  

( 0 . 6 6   mo le )   o f   v i n y l b e n z y l   c h l o r i d e   was  a d d e d   o v e r   a  o n e  

h o u r   p e r i o d .   The  m i x t u r e   was  d i g e s t e d   f o r   two  h o u r s   a t  

1 0 0 ° C .   To  t h e   m i x t u r e   was  a d d e d   35  g  of   m a g n e s i u m   s i l i -  

c a t e .  T h e   c r u d e   p r o d u c t   was  v a c u u m   s t r i p p e d   a t   1 1 0 ° C  

f o r   two  h o u r s .   The  s u b s e q u e n t l y   f i l t e r e d   p r o d u c t   h a d  

0 . 8   mole   o f   a d d e d   u n s a t u r a t i o n   and  i s   d e s i g n a t e d   as  P o l y o l   D. 



The  p r o c e d u r e   o f   E x a m p l e   10  a b o v e   was  r e p e a t e d  

u s i n g   8 0  g   of   P o l y o l   D  and   320  g  o f   P o l y o l  A .   A  d i s p e r -  
s i o n   was  t h e n   p r e p a r e d   u s i n g   101  g  o f   s t y r e n e   m o n o m e r   a n d  

2  g  o f   a z o b i s ( i s o b u t y r o n i t r i l e ) .   A f t e r   s t r i p p i n g   t h e   p r o -  
d u c t   was  a  s m o o t h   w h i t e   s t a b l e   d i s p e r s i o n   c o n t a i n i n g  7 . 4  

w e i g h t   p e r c e n t   p o l y m e r   s o l i d s   and  h a v i n g  a   B r o o k f i e l d  

v i s c o s i t y   o f  1 1 0 0   c e n t i p o i s e   a t   a m b i e n t   t e m p e r a t u r e   ( 2 5 ° C ) .  

COMPARATIVE  RUN  J  

The   p r o c e d u r e   in   E x a m p l e   10  was  r e p e a t e d   w i t h  

t h e   e x c e p t i o n   t h a t   P o l y o l   A  was  t h e   o n l y   p o l y o l   u s e d .  

797  g  P o l y o l  A ,   200  g  s t y r e n e   m o n o m e r   and  1 . 4   g  a z o b i s -  

( i s o b u t y r o n i t r i l e )   w e r e   r e a c t e d   a c c o r d i n g   t o   t h e   p r o c e d u r e  
in   E x a m p l e   10.   Upon  c o o l i n g   to   90°C  a f t e r   d i g e s t i o n  

a g g l o m e r a t i o n   of   t h e   p o l y m e r   was  o b s e r v e d .   F u r t h e r   c o o l i n g  

c a u s e d   t h e   p o l y m e r   to   f o r m   a  s o l i d   b a l l   a b o u t   1 - 1 / 2   i n c h e s  

( 4 . 3   cm)  i n  d i a m e t e r .   No  d i s p e r s i o n   was  f o r m e d .  

T h i s   c o m p a r a t i v e   r u n   d e m o n s t r a t e s   t h a t   w h a t e v e r  

u n s a t u r a t i o n  i s   p r e s e n t   i n   t h e   b a s e   p o l y o l  d u e   t o   t h e  

r e a r r a n g e m e n t  o f   p r o p y l e n e   o x i d e   t o   a l l y l   a l c o h o l   i s  

n o t   as  e f f e c t i v e   in   p r o m o t i n g   t h e   f o r m a t i o n   of   a  d i s p e r -  

s i o n   as  t h e  u n s a t u r a t i o n   i n t r o d u c e d   in   t h e   m a n n e r   o f   t h e  

p r e s e n t   i n v e n t i o n .  

EXAMPLE  1 2  

2 7 0  g   o f   P o l y o l - A   and  30  g  o f   P o l y o l   D  w e r e  

h e a t e d   to   1 2 0 ° C   u n d e r   a  n i t r o g e n   p u r g e .   A  s o l u t i o n   o f  

50  g  a c r y l o n i t r i l e ,   50  g  a l p h a - m e t h y l s t y r e n e ,   2  g  a z o b i s -  

( i s o b u t y r o n i t r i l e )   and  100  g  o f   a  p o l y o l   b l e n d   c o n t a i n i n g  

90  p a r t s   P o l y o l   A  and  10  p a r t s  o f   P o l y o l   D  was  a d d e d  

d r o p w i s e   t o   t h e   h o t   p o l y o l  b l e n d   o v e r   a  p e r i o d   o f  3 5  

m i n u t e s .  T h e  r e s u l t a n t   d i s p e r s i o n   c o n t a i n e d   1 8 . 5   p e r c e n t  

p o l y m e r   s o l i d s   and  had   a  B r o o k f i e l d   v i s c o s i t y   of   4 3 0 0  

c e n t i p o i s e   a t   a m b i e n t   t e m p e r a t u r e   ( 2 5 ° C ) .  



'EXAMPLE  1 3  

270  g  o f   P o l y o l   A  and  30  g  of   P o l y o l  B   w e r e  
h e a t e d   to   120°C  u n d e r   a  n i t r o g e n   p u r g e .   A  s o l u t i o n   o f  

100  g  m e t h a c r y l o n i t r i l e ,   2  g  a z o b i s ( i s o b u t y r o n i t r i l e )  
and  1 0 0  g   o f   a  p o l y o l   b l e n d   c o n t a i n i n g   50  p a r t s   of  P o l y o l  
A  and  50  p a r t s   P o l y o l   B  was  a d d e d   d r o p w i s e   o v e r   a  p e r i e d  
of   40  m i n u t e s .   The  r e s u l t a n t   d i s p e r s i o n   c o n t a i n e d   1 8 . 5  

p e r c e n t   p o l y m e r   s o l i d s   and  had   a  B r o o k f i e l d   v i s c o s i t y   o f  

1950  c e n t i p o i s e .  

EXAMPLE  14  

270  g  o f   P o l y o l   A  and  30  g  of   P o l y o l   D  w e r e  

w e i g h e d   i n t o   a  f l a s k   a c c o r d i n g   to   t h e   p r o c e d u r e   in   E x a m p l e  

1.  57  g  of   s t y r e n e   m o n o m e r ,   43  g  o f   m e t h y l m e t h a c r y l a t e  

and  2  g  a z o b i s ( i s o b u t y r o n i t r i l e )   d i s s o l v e d   in   50  g  P o l y e l  

A  and  50  g  P o l y o l   D  w e r e   a d d e d   o v e r   a  30  m i n u t e   p e r i o d  

w h i l e   t h e   r e a c t i o n   m i x t u r e   was  m a i n t a i n e d   a t   1 2 0 ° C .   T h e  

p r o d u c t   was  d i g e s t e d   a t   120°C  f o r   50  m i n u t e s   and  a t   9 0 ° C  

f o r   an  h o u r .   The  p r o d u c t   was  v a c u u m   s t r i p p e d   ( l e s s   t h a n  

1  mm  m e r c u r y )   a t   90°C  f o r   an  h o u r .   The  r e s u l t a n t   d i s p e r -  

s i o n   c o n t a i n e d   1 4 . 9   p e r c e n t   p o l y m e r   s o l i d s   and  had  a  

B r o o k f i e l d   v i s c o s i t y   of   8750  c e n t i p o i s e   a t   2 0 ° C .  

COMPARATIVE  RUN  K 

A  r e a c t i o n   v e s s e l   f i t t e d   w i t h   s t i r r e r ,   h e a t i n g  

m a n t l e   w i t h   t e m p e r a t u r e   c o n t r o l l e r ,   c o n d e n s e r ,   t h e r m o m e t e r ,  

n i t r o g e n   gas   i n l e t ,   and  d r o p p i n g   f u n n e l   was  c h a r g e d   w i t h  

'(a)  1522  g  ( 0 . 3 1   mole )   of   a  4907  m o l e c u l a r   w e i g h t   t r i o l ,  

d e s i g n a t e d  P o l y o l   E,  w h i c h   was  an  a d d u c t   o f   g l y c e r i n e   a n d  

p r o p y l e n e   o x i d e   and  s u b s e q u e n t l y   end   c a p p e d   w i t h   13  w e i g h t  

p e r c e n t   e t h y l e n e   o x i d e ,   (b)  980  g  ( 0 . 4 1   mole )   of   a  2 3 8 3  

m o l e c u l a r   w e i g h t   d i o l   w h i c h   was  an  a d d u c t   of   p r o p y l e n e  

g l y c o l   and  p r o p y l e n e   o x i d e   and  s u b s e q u e n t l y   end   c a p p e d   w i t h  

15  w e i g h t   p e r c e n t   e t h y l e n e   o x i d e ,   and  (c)  76  g  ( 0 . 7 8   m o l e )  

of   m a l e i c   a n h y d r i d e .   The  c h a r g e   was  h e a t e d   to   130°C  a n d  

d i g e s t e d   f o r   f i v e   h o u r s   and  t h e n   c o o l e d   to   r o o m  t e m p e r a -  



t u r e .   A f t e r   t h e   p r o d u c t   was  c o o l e d ,   2500  g  of   t h e   p r o -  
d u c t   was  h e a t e d   to   1 5 0 ° C .   Then  170  g  o f   e t h y l e n e   o x i d e  

was  g r a d u a l l y   a d d e d   o v e r   a  3  h o u r   p e r i o d .   Upon  c o m p l e t i o n  

o f   t h e   o x i d e   a d d i t i o n ,   t h e   r e a c t i o n   m i x t u r e   was  m a i n t a i n e d  

a t   150  t o   170°C  f o r   3  h o u r s ,   a f t e r   w h i c h   t i m e   i t   w a s  

s t r i p p e d   a t   1 3 0 ° C   f o r   3  h o u r s   a t   l e s s   t h a n   10  mm  o f  

m e r c u r y .   The  p r o d u c t ,   d e s i g n a t e d   P o l y o l   F,  was  an  a m b e r  

f l u i d .  

A  p o l y m e r   d i s p e r s i o n   e m p l o y i n g   P o l y o l   F  w a s  

p r e p a r e d   f o l l o w i n g   t h e   t e a c h i n g   f o u n d   in   U.S .   P a t e n t  

4 , 0 1 4 , 8 4 6 ,   c o l u m n   12.  A  r e a c t i o n   v e s s e l   e q u i p p e d   w i t h   a  

s t i r r e r ,   c o n d e n s e r ,   h e a t i n g   m a n t l e   w i t h   c o n t r o l l e r ,  

a d d i t i o n   f u n n e l   and  n i t r o g e n   i n l e t   was  c h a r g e d   w i t h   2 0 0  

g  i s o p r o p a n o l ,   50  g  of   P o l y o l   E,  200  g  a c r y l o n i t r i l e ,   5 0  

g  s t y r e n e ,   0 . 4   g  t e r t - d o d e c y l   m e r c a p t a n   and  1 . 2 5   g  a z o b i s -  

( i s o b u t y r o n i t r i l e ) .   The  c h a r g e   was  h e a t e d   t o   75°C  f o r  

5  h o u r s .   At  t h e   end   o f   t h i s   p e r i o d   t h e   p r o d u c t   was  a  

m i l k y   f l u i d .   The  p o l y m e r   d i s p e r s i o n   was  c o o l e d   to   r o o m  

t e m p e r a t u r e .  

180  g  o f   t h e   p o l y m e r   d i s p e r s i o n   as  p r e p a r e d   a b o v e  

was  m i x e d   w i t h   450  g  of   P o l y o l   E.  The  m i x t u r e   was  h e a t e d  

to   100°C   w i t h   s t i r r i n g   and  s t r i p p e d   a t   a  v a c u u m  o f   1  mm  o t  

m e r c u r y .   The  B r o o k f i e l d   v i s c o s i t y   of   t h i s   m i x t u r e   a t  

24°C  was  1850  c p s .   A f t e r   s t a n d i n g   f o r   5  d a y s   a t   room  t e m -  

p e r a t u r e ,   a  n o t i c e a b l e   s e p a r a t i o n   of   t h e   d i s p e r s i o n   i n t o  

d i s t i n c t   l a y e r   was  o b s e r v e d .  



1.  A  p o l y m e r   d i s p e r s i o n   p r e p a r e d   by  r e a c t i n g  

a  p o l y o l   c o n t a i n i n g   a d d e d   e t h y l e n i c   u n s a t u r a t i o n   and  a n  

e t h y l e n i c a l l y   u n s a t u r a t e d   monomer   or   m i x t u r e s   t h e r e o f  

in   t h e   p r e s e n c e   of   a  f r e e   r a d i c a l   c a t a l y s t   c h a r e c t e r i z e d  

in   t h a t   t h e   d i s p e r s i o n   i s   p r e p a r e d   by  t h e   W i l l i a m s o n  

s y n t h e s i s   o r   a  p h a s e   t r a n s f e r   c a t a l y s t   m o d i f i c a t i o n   t h e r e o f  

e m p l o y i n g   in   s i t u   p o l y m e r i z a t i o n   of   t h e   e t h y l e n i c a l l y  
u n s a t u r a t e d   monomer   or   m i x t u r e   of   m o n o m e r s   in   t h e   p o l y e l  

c o n t a i n i n g   a d d e d   e t h y l e n i c   u n s a t u r a t i o n .  

2.  The  p o l y m e r   d i s p e r s i o n   o f  C l a i m  1   c h a r a c -  

t e r i z e d   in  t h a t   t h e   p r o p o r t i o n   o f   e t h y l e n i c a l l y   u n s a t u r a t e d  

m o n o m e r s   e m p l o y e d   in   t h e   r e a c t i o n   i s   f rom  1  to   5C  w e i g h t  

p e r c e n t   b a s e d   on  t h e   w e i g h t   of   t h e   p o l y o l .  

3.  The  p o l y m e r   d i s p e r s i o n   of   C l a i m   1  c h a r a c -  

t e r i z e d   in   t h a t   a l l y l   c h l o r i d e   i s   e m p l o y e d   in  t h e   W i l l i a m s o n  

m e t h o d  o r   t h e   p h a s e   t r a n s f e r   c a t a l y s t   m o d i f i c a t i o n   t h e r e o f .  

4.  The  p o l y m e r   d i s p e r s i o n   of   C l a i m   1  c h a r a c -  

t e r i z e d   in   t h a t   v i n y l b e n z y l   c h l o r i d e   i s   e m p l o y e d   in   t h e  

W i l l i a m s o n   m e t h o d   or   t h e   p h a s e   t r a n s f e r   c a t a l y s t   m o d i f i -  

c a t i o n   t h e r e o f .  

5.  The  p o l y m e r   d i s p e r s i o n   of   C l a i m   1  c h a r a c -  

t e r i z e d   in   t h a t   t h e   p o l y o l   c o n t a i n i n g   a d d e d   e t h y l e n i c  

u n s a t u r a t i o n   i s   m i x e d   w i t h   p o l y o l s   n o t   c o n t a i n i n g   a d d e d  

e t h y l e n i c   u n s a t u r a t i o n .  
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